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[Abstract] Objective To optimize the alcohol extraction process of Qingxiao Wuwei Decoction based on
antibacterial experiment. Methods The antibacterial experiment by agar punching method and the comprehensive
score of the inhibition zone diameter of Gram-negative (G°) bacteria (Escherichia coli) and Gram-positive
(G") bacteria (Staphylococcus aureus) were used as the investigation indexes. The L9 (34) orthogonal experimental
design was adopted and the ratio of solid to liquid A (1 : 6, 1 : 8 and 1 : 10 kg/L, respectively), extraction times B
(1, 2 and 3 times, respectively), extraction time C (0.5, 1 and 1.5 h, respectively) and ethanol concentration D (45%,
60% and 75%, respectively) were selected as the investigated factors to optimize the ethanol extraction process of
Qingxiao Wuwei Decoction. Results Nine kinds of Qingxiao Wuwei Decoction extracts (a—i) had no significant
inhibitory effect on Escherichia coli, and the antibacterial diameters against Staphylococcus aureus were as follows:
extract a (10.89 £0.23) cm, extract b (14.25+0.55) em, extract ¢ (16.69+0.79) cm, extract d (13.17+0.34) cm,
extract e (14.93 +0.37) c¢m, extract f (15.39 +0.88) cm, extract g (14.91 £0.26) cm, extract h (14.26 +£0.54) cm and
extract 1 (16.99+0.71) c¢m, respectively. At the same time, the L9 (34) orthogonal test was used to determine that
the optimal extraction process of Qingxiao Wuwei Decoction was A3B3C3D3 (the solid-liquid ratio was 1 : 10 kg/L,
the extraction times were 3 times, the extraction time was 1.5 h, and the ethanol concentration was 75%).
Conclusion The optimized alcohol extraction process of Qingxiao Wuwei Decoction is stable and feasible, which
can provide scientific basis for the further clinical application of Qingxiao Wuwei Decoction.

[Key words] Qingxiao Wuwei Decoction;  Antibacterial experiment; Comprehensive score;  Technology
oplimization

Fund Program: Natural Science Foundation of Inner Mongolia Autonomous Region (2021MS08087); Higher
Education Scientific Research Project of Inner Mongolia Autonomous Region (NJZY21632)



SR B2 IliZR 2022 4F 6 H 45 14 455 2 # Chin J Clin Pathol, June 2022, Vol.14, No.2 165 -

RAE ST A WA N B WL A ) RN 2,
F2 R R T A O W o A R R | A A i
P ESE T, FEARAEAM M T (W E A R -1
(interleukin-1, TL-1). [ 40 i 4 2 -6 (interleukin-6,
IL-6). I8 R AL A 1 - o (tumor necrosis factor- o ,
TNF- o ) )BT &A= AE HSIARHT 2 25 (non-steroidal
anti-inflammatory drugs, NSAIDs) J&) Z A IR R GE
BIT 5, i T IR KRBT R T, e RAEIR YT
RAEF SRR e, A 9% 25 Bl =] DT bR
A RPTR 259, AT AT RE 0 PR A
it (cyclooxygenase, COX) LI REAAN TS AR K /Y
A S — Ty i, AU NSAIDs £ F:5%
ZPPON BB, A4 I B )RR R | [R] BT
R B R LA R B R A AR AR |
RO N T ARG R AT T A A
AR 20 , XA BRI T S AE 1Y BRAR R R T 45 32
RT3 T (R NS | bR
+ L RE M UK ) R ImIRE S5 AR IR
(T B R RO R AR AR AL G 2,
ILE N (7S SN I A B O T N L R e Vi
RIEGIR . &S T M EAHR R HURE . L
I DU AL SRR 3B W] ] TR YT & R e R GE
PR s MR T RIR B SR A PR U AL A ) B
BRI N | A1 1 R E R A AT
SR ZR B 3 X n] TR Y7 48 b RAE BN , 20
R HAT RN R KR S — P2 (8
FHE B b A s s R, BAT B L BUR | BRI A
FEEB BEAEN L IR A SClk W, i
T T TS IR A AR BA AR s s
AMIFFEE S BrE A T ALV T 52 50 AT TR T TR I
PRI 2R , B 1E 2 1 TR B #E— 5 I IR
Iof SRR 2R B 25 RS AT .
1 #BEHE
L1 {57 GSP-9270 RN E KT FRAE A A L
M RERLAEABRA A, AirGuard 1500 U4 T
YEG W H i A YR A R |, BSA2202S #Y
IrHT RV H A Sartorius 2], PHS-3C 2 pH i
W 1 AN A IR A W), ZNCL-TS-001 24
JERE AP 15 ) R 22 AR R SR A R
AN, LB YEFREENG B A B YRR A BR A
a AR K B DU TTRME 29 B A FRA R L ok
LT H R R WAL A FRA R 5 22 R ik
B BN IR YR AT R R BRI, =

FAN L e e f f A B 85 4 BV R B A IR F]
1.2 M S5EF %3S 180601), I KT
(1L : 180501 ), K (L5 : 180601), Kt (it
180601). VKA (F1L5 : 180501 ) I [ {5 22 [ 2544 17
Yo PRUEGERE R KT (ATCC25922). 4 8 {04
ABRE (ATCC29213),

1.3 W5k

1.3.1  BRFTALIEI R SEE: #5558 1 000 mL ZE1H7K
FREL 36 ¢ ¥y ARELH] LB B3R 5E, A FMLANA 25 mL
WEFRIEIYHE . KT 16 ~ 24 h FUBERI > RN T2E
PEER AR h  MCE AR B R B 28 0.5 22 QBN (A Y
1.0x10° CFU/mL). FH JG B A 2 45X e B0 B 94, 75
AT N BEER: , B5 L 2 RS 1E LB B3R iR M
BRI AR 3 K, BRI TR 60° , i) 1Pl
2R 1 JH . HCE 5 min, 777 Hr 2 T 7K 3 12 0
Ja M ERE R 6 mm B ICHH 4@ FTFLAR 26 F- LA
FIHL, B LR N BAe , R B W o AN [R) 25 1
200 pL {5 0 LR 3B N ALY, T 37 CHE 5+
16 ~ 24 h, i SR B ELAR , Tt B S 454 5 k.
132 IEfRfbKIE T 424y e BAREGE Z
18 g MEPR T 18 g K#E 18 g WM 18 o, VEFERNE L
(A)BEEOREC(B), 2B ] (C). VR E (D) Ny
FENEK R 19(34) IERLE# . W 1. BT
RIS 2 72 mL, A 0.9 g UK F-, BE4tE 1F 38 52
BRI 43 AT IR R AT LI AN B 5L 58, AR BT
I3 R EEAEN , VAR T T R 2 EA
) 3R U 2 U P 00 R A8 R BT, 25 5 T A = (42 i
T ER AN R B B A2) X 50%+ (KT 41 i Pl
HAE) X 50% , B 5 T R R IR T 2,

*1 EXITHE

oy R RUCKC R BB
(Akgl)  (BK)  (Ch) (D, %)
1 1:6 1 0.5 45
2 1:8 2 1.0 60
3 1:10 3 1.5 75

14 (Y RBIRAT A EFCHE R, A4
FNE PR HE (LS : YKD202201017),

15 Seit=fortr fdiF SPSS 20.0 % {44 BB
FFAIERS A IR TR AIIE £ bR (R +s)
FEOR R 7 2258 (ANOVA) 1 Bonferroni £
EHE M 22, P<0.05 HESHGHE X,

2 H#R

21 HIEEREGMESLE SRR T 2055



© 166 - SRR B 235 2022 4F 6 45 14 %555 2 9] Chin J Clin Pathol, June 2022, Vol.14, No.2

THILR AL a ~ i, N BRI FLIE RS G 0 () ®3 EXIBHRITSER

ZIBR B N KA B 20 A A T B S0 56, 25 SR L3k 2. o P é%@gﬁ
K1, BT UL R R 10 10, ZESREE N 75%, ﬂ?ﬁltt(A) T;%EXYJ’(]%I(B) %EXEH‘IIETJ(C) ZE?:%?J;E(D) -
SRUUMTA S 15 h BEOKEOl 3 WIS I TR - - —
I Xk 4 6 41 A K B P B0 FH i, T T A T ¢ 1 3 3 3 8.345
d 2 1 2 3 6.585
x2 ARIZFHFEHEWZRIYXEEGHEHKE e 2 2 3 1 7.465
MR ENIEEEREE (xxs) f 2 3 1 2 7.695
TR A% (em) JTE P EAE (em) g 3 1 3 2 7.455
o . h 3 2 1 3 7.130
"R ewe KE (R swe Kb . ; ) 1 495
HATER TR FFER ko | ‘i 5 1 - 5 .
a 10.89+0.23 6 f  1539+088 6 K » ’ » »
b 14.25+0.55 6 ¢ 14914026 6 e — 5 s »
¢ 16.69+0.79 6 h 1426054 6 R ) s 3 |
d 13.17+0.34 6 i 1699+071 6 -l —— - — —
e 14.93+0.37 6 K1, K2, K3 j‘jﬂ | %E%‘ﬂ(qz‘—l: B"J*El*ﬂ‘)é»ﬂ:ﬂ, R_] jﬂ*&%,

.:”i‘«/',;l><E’ __ A SV =YIN
ra JPFRIEEE 1 - 6 kgL, BT LOb BRUCH 1, Pk a5, 0 | YRR PR M
b ARRELE 1 1 6 ke/L, JRBURTE] 1.0 h, 3RBOEL 2 WK, LEEHRE 60% ;

e HRHREL 1 ¢ 6 ke/L, BEERRFTH] 1.5 b EEOREE 3 1, LRSI 75% ; R4 FHEIWER

d BB 1 0 8 ke/L, $2IBUR ] 1.0 h, 20K 1 1K, 2RI 75% 5 FZRIE mETHFF HME % FWE  PA
o AR 1 2 8 ke/L, JRHUNTRD 1.5 b, RIKCHL 2 UC, SREIRIE 45% ; FHELL (A) 0.80 200 040 581
{RRRLE 1 8 kg/L, $RIBUTA] 0.5 h, SRR EL 3 Uk, LB IS 60% ; B (B) 427 2.00 513 3118
Mol Y . H, +1i H, v/r K Vi Bk BE b - . - -
g SRR 1 1 10 ke/L, HEBURE] 1.5 h, BEHORE 1 IR, ZEEHEE 60%; BRI (C) 154 500 077 1193 P>0.05

hOERELE 12 10 ke/L, SRHUN ] 0.5 h, SREUEL 2 K, LBARIE 75%5

LEERE (D) 0.14 2.00 0.07 1.00

i BRI 10 10 ke/L, 3RBURHA] 1.0 h, $2HCEL 3 1K, LBEHREE 45%

1A R L 10 6 kg/L, JEHURFA] 1.0 h, SRR 1 7R, LR 45% 5 1B WRHR 1L
106 ke/L, HEHURE] 1.0 h, $RIOREL 2 K, LR BE 60% 5 1C WRHIEE 1 6 ke/L, HEHU i)
15 h SR 3 UK, LA 75%; 1D BRI EE 1 0 8 ke/L, AREURHA] 1.0 b, $2BUKEC 1 K, &
BRI 75% 5 1E BB L 10 8 ke/L, $RIREFA] 1.5 h, $RERER 2 IR, LBERIE 45% 5 1F Wkl
L 10 8 ke/L, BEHUFIE] 0.5 h, BEBUREL 3 WK, LEEHRIE 60% 5 1G FPBHELL 10 10 ke/L, $2H¢
MFTE] 1.5 b BEECEL 1K, LB 60% 5 TH APBHRLE 12 10 ke/L, 42 HUIHR] 0.5 h, $EHGKEL
2R, LR IE 75% 5 11 AR EE 10 10 ke/L, JRHREFR] 1.0 h, BEBOREL 3 IR, LEAHRE 45%

1 AEIZMFEEAKZREINEEBHEHKRANMRZR

AR K AT R A BA
Hl1ER
2.2 HRYBIN TR SLIR T 43 FE A 5L
Wi e RIS AR
25 (Rj) K/, B2 B IR (B2 LR
HOROE GNP AR N9
RXTER GV Ar 5 M 1) = RUT A
B ($2HUKH0) >C (FEHUET ) >A
CRREEE) >D (LR ), it 4
2 3KV KAH 40 B Le B nT 0, kst
W A3>A2>A1, $EBR KL B3>
B2>B1, #&HitE] €C3>C2>C1, &
Bk B D3=D2>D1., WL+ 3, H
P 2550, A B, C. D HZEX} 254
PITRFR ¥ T 8 2 52 (P>0.05),
AT T TH R IR R T 2R
A3B3C3D3, BPEHE LN 1 - 10 kg/L,
LR N 75%  FEHUS[R] 4 1.5 h,
PEPORECH 3 k. W3R 4.
3 g

ES T EN S e S
AT T TR 7 P B 5 2 X0 22
FHPE (Gram negative, G™) & KIHFT



SR B2 IliZR 2022 4F 6 H 45 14 455 2 # Chin J Clin Pathol, June 2022, Vol.14, No.2 .

167 -

B AT 22 FHAYE (Gram positive, G) B 4 81 {04 45 BK
PR R RO, 25 3R I, I A TR A S B % K
JAT B X JC I B R, , SRR A 3 h B DL E 4R
U 4 8 R 8 1R R AT S SR AR 5 AE TS
B TP FRATTA XS PP AN [ AP0 TR 5 i (BUNR 4T LA A
K-B 487 780k R 47 s, Blg 4T FL ik f gk ny $2
B gy £ (29 200 ul.), K-B 485§ #k 12824
AP (2 20 uL), VLRI I O 7 18 31— A 711
SRR A AN B A A FH

L VR0 2 B A A DR A R R R IR AR R
WIREFR P BIAR . T W A BRI,
JER 2R THT A9 1E 5 T A W RE R I, T A 0 1) 2 R
AU R I, BERSIM 4 ¥ (R AT ER B I 254 7E A
P2 B R BT T IR 2R G A/E T, kg R
SRR AT R T AR B R T o 2l
PR REIRIT AR —8 RBP4 R s 15
THARZRT G (4 B A BRI py A il VR FH g
TXF G CRHF D) BEH. BRG]l ae 5%
N 2Tl Ol 1 W o < B SO [ O €SS e =41 Vs s R S
FETE R o AR 4 5% 25 ) AN HEDL AR K AR 14 T Bt
V2 ) T 24 1, o X R 25 0 R B T Kk
T SO, R RN G R 25
SR, AR e T8 25 ) 25 PRl 22 PO BB Y &
A AL I SR N R A TR 24 1 o TR O O
G' W EARIF AN HIE R, 2EIE R B DS 5%
R AE— R L DT 245 A FE RN 240 R it 24
PEFEHE

25 LT U TE R A BRI T2 R L
1 : 10 ke/L, Z A BE N 75% , 32U ] 4 1.5 h, 4%
BORECH 3 IR PLAL)E TR TE H A B BT
SRE  WIAT, W RE T R 25 B I R R

RAEREAE
IR A4 275 T AP LA e
S 3k

1 ZHANG Q, LI X, LI J, et al. Mechanism of anti—inflammatory and
antibacterial effects of QingXiaoWuWei Decoction based on network
pharmacology, molecular docking and in vitro experiments [J]. Front
Pharmacol, 2021, 12: 678685. DOI: 10.3389/fphar.2021.678685.

2 CHAWLA G, RANJAN C, KUMAR J, et al. Chemical modifications
of Ketoprofen (NSAID) in search of better lead compounds: a review of
literature from 2004-2016 [J]. Antiinflamm Antiallergy Agents Med
Chem, 2017, 15 (3): 154-177. DOI: 10.2174/1871523016666170217
094722.

3 BINDU S, MAZUMDER S, BANDYOPADHYAY U. Non-steroidal

anti—inflammatory drugs (NSAIDs) and organ damage: a current

10

11

14

16

18

perspective [J]. Biochem Pharmacol, 2020, 180: 114147. DOI:
10.1016/j.bep.2020.114147.
ZAPPAVIGNA S, COSSU A M, GRIMALDI A, et al. Anti-
inflammatory drugs as anticancer agents [J]. Int ] Mol Sei, 2020, 21 (7):
DOI: 10.3390/ijms21072605.
HARRIS R E, BEEBE-DONK J, DOSS H, et al. Aspirin, ibuprofen,
and other non-steroidal anti-inflammatory drugs in cancer prevention:
a critical review of non—selective COX-2 blockade (review) [J]. Oncol
Rep, 2005, 13 (4): 559-583. DOL: 10.1016/S0022-5347(01)68393-9.
SCHJERNING A M, McGETTIGAN P, GISLASON G. Cardiovascular
effects and safety of (non—aspirin) NSAIDs [J]. Nat Rev Cardiol, 2020,
17 (9): 574-584. DOI: 10.1038/541569-020-0366-z.
GROSSER T, RICCIOTTI E, FitzGERALD G A. The cardiovascular
pharmacology of nonsteroidal anti—inflammatory drugs [J]. Trends
Pharmacol Seci, 2017, 38 (8): 733-748. DOI: 10.1016/j.tips.
2017.05.008.
WANG L F, LI H T, CHEN Q Y, et al. Research progress on
antibacterial activity of herbal volatile oil [J]. China J Chinese
Mater Med, 2021, 46 (5): 1026-1033. DOI: 10.19540/}.cnki.cjemm.
20201123.603.
MA H, HUANG Q, QU W, et al. In vivo and in vitro anti—inflammatory
effects of Sophora flavescens residues [J]. J Ethnopharmacol, 2018,
224: 497-503. DOL: 10.1016/j.jep.2018.06.019.
ESPINOSA A, PAZ-Y-MiNO-C G, SANTOS Y, et al. Anti—amebic
effects of Chinese rhubarb (Rheum palmaium) leaves' extract, the
anthraquinone rhein and related compounds [J]. Heliyon, 2020, 6 (4):
€03693. DOL: 10.1016/).heliyon.2020.03693.
ZHONG ], LIU Z, ZHOU X, et al. Synergic anti—pruritus mechanisms
of action for the Radix Sophorae Flavescentis and Fructus Cnidii herbal
pair [J]. Molecules, 2017, 22 (9): DOI: 10.3390/molecules22091465.
CHEN L L, ZHANG H J, CHAO J, et al. Essential oil of Artemisia
argyl suppresses inflammatory responses by inhibiting JAK/STATSs
activation [J]. J] Ethnopharmacol, 2017, 204: 107-117. DOI: 10.1016/
j-.jep.2017.04.017.
JIANG Y, WEN J, ZHANG W, et al. Metabolomics coupled with
integrative pharmacology reveals the therapeutic effect of 1-borneolum
against cerebral ischaemia in rats [J]. ] Pharm Pharmacol, 2020, 72 (9):
1256-1268. DOI: 10.1111/jphp.13294.
NAKATSUJI T, CHEN T H, NARALA S, et al. Antimicrobials from
human skin commensal bacteria protect against Staphylococcus aureus
and are deficient in atopic dermatitis [J]. Sci Transl Med, 2017, 9 (378):
eaah4680. DOI: 10.1126/scitranslmed.aah4680.
BRI, SKAE L RET L AE . 2018-2020 AFEHEEE g T 25 T W oy
BT 7] SR I BE 243 | 2022, 14 (1): 39-42. DOI: 10.3969/j.issn.
1674-7151.2022.01.010.
RS, DT, PV, S 428 AT R T 2 PR B A I R 43
A Bt 25 PR T )], SCHR SR R 2% | 2019, 11 (2): 72-74.
DOI: 10.3969/}.issn.1674-7151.2019.02.003.
TR, Brtis . NS R 45 . B4R — U Bhons 4 0 (0 R 2 BRTA
PR BARIAE FHIGRIEST (0], A S 2of e 2, 2021, 33 (6):
736-739. DOI: 10.3760/cma.j.cn121430-20200518-00390.
LI X Z, PLESIAT P, NIKAIDOikaido H. The challenge of efflux—
mediated antibiotic resistance in Gram-negative bacteria [J]. Clin
Microbiol Rev, 2015, 28 (2): 337-418. DOI: 10.1128/CMR.00117-14.
(S H I - 2022-04-13)
(AR SCHAE - R 30)



